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[57] ABSTRACT 
A light-collecting device in the form of, for example, a 
rectangularly-shaped body having a so-called “?uores 
cent plate” with at least one light-exit window is com 
prised of a solid polymerized synthetic carrier material, 
such as a polyacrylate, a polymethacrylate, a polysty 
rene or copolymers thereof, containing ?uorescing par 
ticles therein which have ?nite dipole moments with 
different values in the basic and in the excited state and 
containing a polar organic additive, such as a high-boil 
ing polar solvent, for example, an aliphatic or aromatic 
alcohol, a nitrile or an ionogenic or non-ionogenic soap, 
with the ?uorescing particles and additive being sub 
stantially uniformly distributed throughout such carrier 
material. The additive creates an environment with an 
orientating polarization about the ?uorescent particles 
whereby the environment can re-orientate so-quickly 
that it achieves its thermodynamic equilibrium substan 
tially completely during the existence of the excited 
state in the ?uorescing particles and tends to suppress 
the disruptive self-absorption of light within the ?uores 
cent plate. Such self-absorption originates from a partial 
overlap of the emission spectrum with the absorption 
spectrum of the ?uorescing particles. The additive can 
be dissolved in the synthetic carrier material or can be 
chemically linked therewith and the so-attained system 
can be injection moulded, extruded or cast into a de 
sired body form. The disclosed device is useful as a solar 
collector, an optical indicia transmitter or an image 
brightener for passive displays. 

43 Claims, 3 Drawing Figures 
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DEVICE FOR COLLECTING LIGHT AND 
METHOD OF MANUFACTURING SUCH DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a device for concentrating 

radiant energy and somewhat more particularly to a 
device for collecting light and a method of producing 
such a device. 

2. Prior Art - 

Devices for collecting light having, for example, a 
plate-shaped body (sometimes referred to as a “?uores 
cent” plate or body) functioning as a light trap having at 
least one light-exit window and comprised of a solid 
polymerized synthetic material having ?uorescent par 
ticles therein are known in numerous embodiments and 
are useful, for example, for concentrating and collecting 
solar energy [P. B. Mauer and G. T. Turechek, Re 
search Disclosure Vol. 129, paragraph 12930 (1975); 
German Offenlegungsschrift No. 26 20 115 (generally 
corresponding to U.S. Patent 4,110,123); or A. Goetz 
berger and W. Greubel, Applied Physics, Vol. 14; pages 
123-139 (1977)], for optical indicia transmission (G. 
Baur et a1, U.S. Ser. No. 932,569 ?led Aug. 10, 1978), 
for image brightening of passive displays [German Of 
fenlegungsschrift No. 25 54 226 (generally correspond 
ing to U.S. Pat. No. 4,142,781) or W. Greubel and G. 
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Baur, Elektronik Vol. 6, pages 55-56, (1977)], or for ' 
increasing the sensitivity of scintillators [G. Kell, Nu 
clear Instruments and Methods, Vol. 87, pages 111-123, 
( 1970)]. t 

In such devices, when light strikes a ?uorescent plate, 
the light spectrum portion which is in the excitation 
spectrum of the fluorescent particles within the plate is 
absorbed by the fluorescent centers and the remaining 
portion 'of the light spectrum permeates the ?uorescent, 
plate without disturbance. The so-absorbed radiation, 
shifted toward longer wavelengths and spatially undi 
rected, is re-emitted from the ?uorescent centers. By far 
the greatest proportion of this ?uorescent light is piped 
in the interior of the ?uorescent plate via total re?ec 
tions on the plate interfaces until it emerges at speci?c 
output areas with an increased intensity. 
The ef?ciency achieved with presently available ?uo 

rescent plate still lags signi?cantly behind theoretically 
possible values, primarily because the emission spec 
trum overlaps the absorption spectrum so that the ?uo 
rescent radiation in the plate has a ?nite absorption 
length. This “self-absorption” is particularly unsatisfac 
tory with ?uorescent bodies having a large collecting 
surface. - 

Workers in the ?eld are aware that many organic 
?uorescent materials cause a shift of the emission spec 
trum toward lower frequencies, relative to the excited 
spectrum, when such materials are dissolved in a liquid 
having a strongly orientating polarization effect, i.e., a 
so-called red shift. Such red shift occurs when a ?uo 
rescing molecule has different dipole moments, ug in the 
basic or rest state and ya in the excited state, so that 
when us? is not equal to pa and when the polarization of ~ 
the environment about such particle or molecule 
(which remains unchanged during the absorption pro 
cess) can re-orientate during the existence of the excited 
state [see E. Lippert, Zeitschrift der Elektrochem. Ber. 
Bunsengesellschaft Phys. Chem., Vol. 61, pages 
962-975, ( 1957)]. If pa is substantially greater than pg, 
then'one can readily observe a red shift of the emission 
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2 
spectrum, given an essentially unchanging position of 
the absorption spectrum. A blue shift of the absorption 
occurs, given an essentially unchanged position of the 
absorption spectrum when pg is substantially larger than 
P'a 

Fluorescent bodies are preferably comprised of a 
solid carrier material. Such solid carriers, particularly 
when they are synthetic organic materials, can be 
readily manufactured and processed with relatively low 
economic outlays, which is a very signi?cant advan 
tage, particularly in mass production. 1 
That a desired spectrum band separation also depends 

on the dielectric constant (e) of a solvent in solid body 
solution and consequently the dipole difference in the 
basic and excited state plays an important role is sug 
gested by the earlier cited Goetzberger and Greubel 
article in Applied Physics, Vol. 14, (1977), (cf. Section 
3.3 therein). However, knowledge of how the suggested 
interrelationships might allow one to attain solid ?uo 
rescent bodies from a synthetic base materials with a 
high orientation polarization in actual practice is still 
absent. As a general rule, highly transparent synthetic 
materials which are presently available have only rela 
tively small e-values, since up to now it was primarily a 
matter of achieving good electrical insulating proper 
ties. 

SUMMARY OF THE INVENTION 

In accordance with the principles of the invention, a 
device for collecting light is provided so as to comprise 
a body formed of a solid polymerized synthetic carrier 
material having ?uorescent particles therein which 
exhibit ?nite dipole moments with different values in a 
basic and excited state of such particles and have a polar 
organic additive substantially uniformly distributed 
within the synthetic carrier material so as to create an 
environment with an orientation polarization about 
such ?uorescent particles whereby the environment can 
re-orientate itself so quickly that it achieves its thermo 
dynamic equilibrium substantially completely during 
the existence of the excited state in the ?uorescent parti 
cles. 

In certain preferred embodiments of the invention, 
the light-collecting body has a dielectric constant with 
e-values ranging between about 5 and 20 and preferably 
between about 7 and 15 at a frequency which approxi 
mately corresponds to the reciprocal life period of the 
excited state in the ?uorescent particles. In certain pre 
ferred embodiments of the invention, the amount of 
additive distributed within a light-collecting body 
ranges from about 20 to 60 weight percent and prefera 
bly between about 30 to 50 weight percent, relative to 
the weight of the entire body. Such additives can be 
dissolved in or chemically linked with the synthetic 
carrier material. The carrier material can be a cross 
linked (branch-chained) or a straight-chained material. 
The synthetic carrier materials useful in the practice of 
the invention are selected from the group consisting of 
a polyacrylate, a polymethacrylate, a polystyrene and a 
copolymer with a methacrylate and a styrene as main 
components. The additive is a relatively high-boiling 
polar organic material selected from the group consist 
ing of a monomeric or polymeric alcohol, such as an 
aliphatic alcohol, (i.e., a glycol, for example an ethylene 
glycol, a di-, tri-, oligo- or polyethylene glycol, etc.), or 
an aromatic alcohol (i.e., benzyl alcohol), a nitrile (such 
as methacrylic acid-(2-nitrilopropyl) ester), an iono 
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genic or non-ionogenic soap, such as polyoxyethylene 
sorbitan monolaurate, a polar solvent, such as phthalic 
dibutyl ester and mixtures thereof. 

In certain embodiments of the invention, the light 
collecting device of the invention is manufactured or 
produced by admixing at least one select additive with 
a select initially monomeric synthetic carrier material 
and thereafter polymerizing such synthetic material 
and/or cross-linking such synthetic material. In certain 
other embodiments of the invention, the light-collecting 
device of the invention is produced by ?rst polymeriz 
ing a select initially monomeric synthetic carrier mate 
rial into a thermoplastic material, and thereafter admix 
ing at least one select additive with the resultant ther 
moplastic synthetic carrier material to attain an addi 
tive-synthetic carrier material system and, optionally, 
cross-linking such system. In both of the foregoing 
embodiments, the admixed additive-synthetic carrier 
material system can be cast into a desired body form 
and, optionally, thereafter be cross-linked. Further, in 
both of the foregoing embodiments the synthetic mate 
rial can be admixed with the additives at relatively high 
temperatures and thereafter the resultant admixture can 
be relatively quickly cooled to a lower temperature. In 
addition, in the embodiment wherein the synthetic ma~ 
terial is ?rst formed into a thermoplastic and admixed 
with the additives, the resultant additive-synthetic ma 
terial system can be injection molded or extruded into a 
desired body form. 
During the development of the invention, it was un— 

expectedly discovered that certain speci?c polar or 
ganic additives can be admixed or embedded in select 
synthetic materials which are known per se in such a 
manner that a substantially uniform solid phase is at 
tained and such additives, nevertheless, retain their 
liquid characteristics in a certain manner and remain 
mobile. Fluorescent particles or molecules embedded in 
such a solid phase body are provided with an environ 
ment in which they can produce an orientation polariza 
tion with suf?cient short relaxation periods. Such lo 
cally induced polarizations scatter light only slightly 
around a mean value so that, as a result, the absorption 
and emission bands are not spread to any extent and, 
consequently, not only are the two band maximums 
diplaced relative to one another but the overlapping of 

' such bands noticeably decreases. The foregoing is valid 
in both instances when p.” is substantially larger than pg 
and vice-versa. _ 

Since the additive is substantially uniformly distrib 
uted within the carrier material and, thus, a location 
independent orientation polarization ability prevails 
within a ?uorescent body composed of such an addi 
tive-carrier material system, the device of the invention 
can also be essentially characterized or de?ned via the 
dielectric constant of the ?uorescent body. The e-values 
of the ?uorescent body must be suf?ciently high, up to 
frequencies in the magnitude of the reciprocal life per 
iod of the excited state of a ?uorescent particle. As 
indicated before, the ?uorescent body of the invention 
has a dielectric constant with e-values ranging between 
about 5 and 20 at a frequency which approximately 
corresponds to the reciprocal life period of the excited 
state of the ?uorescent particles. 

In accordance with the principles of the invention, 
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4 
body material. The most important of such require 
ments include the following: the starting material mix 
ture (synthetic carrier material/additive) must be ex 
tremely transparent, without an expensive puri?cation 
of such materials being required to achieve this prop 
erty; the starting material mixture must be relatively 
thermally and photochemically stabile; the individual 
components of such starting material mixture must be 
compatible with one another; the starting material mix 
ture must be readily formable into any desired body 
form and should be of suf?cient hardness and form 
stability in its ?nal state to provide a useful device. The 
additives cannot dissolve the initial synthetic carrier 
material (i.e., before polymerization and/or cross-link 
ing) and must be good solvents for the ?uorescent parti 
cles. Further, the additives should not negatively in?u 
ence the quantum yield of the ?uorescent materials and 
their chemical reactivity should be relatively minimal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a somewhat schematic elevational view of a 
light-collecting device produced and operating in ac 
cordance with the principles of the invention; 

FIG. 2 is a graphical illustration showing the relation 
ship between a measure of solvent polarity and the 
dielectric constant, e, for such solvent; and 

FIG. 3 is a graphical illustration of the absorption and 
emission spectrum of a ?uorescent material, which for 
purposes of comparison, is dispersed in a ?uorescent 
body of the invention, in a pure carrier material and in 
a pure additive. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention provides a device for collecting light 
and a method of producing such a device. 

In accordance with the principles of the invention, a 
device for collecting light is comprised of a body, pref 
erably a rectangular plate-shaped body (i.e., a “?uores 
cent body”) functioning as a light trap and having at 
least one light exit window. Such a body is comprised of 
a solid polymerized synthetic carrier material having 
substantially uniformly dispersed therein ?uorescent 
particles having ?nite dipole movements with different 
values in a basic or rest state and in an excited state, 
along with a polar organic additive which creates a 
environment with an orientation polarization around 
such ?uorescent particles whereby the environment can 
re-orientate so quickly that it achieves its thermody 
namic equilibrium substantially completely during the 
existence of the excited state in the ?uorescent particles. 

Such a light collecting device is illustrated at FIG. 1 
and comprises a ?uorescent plate 1 of a generally rect 
angular shape having a re?ective layer 2 on three of its 
four narrow sides and having a solar cell 4 on its fourth 
narrow side, which is a light~exit window 3. A typical 

I path of a sunbeam 5 lying in the excitation spectrum of 

60 

the choice of starting materials allows a multitude of 65 
polymer (synthetic carrier material/additive) combina 
tions, which, as is con?rmable by known experiments, 
meet all important requirements of a useful ?uorescent 

the ?uorescent particles is shown penetrating a major 
plane surface la of plate 1. As the beam 5 penetrates 
into the plate 1, it is absorbed by a’fluorescent center 6 
and is re-emitted and conducted 6r piped via total re 
?ection through the body of plate 1 to the exit window 
3 and onto the solar cell 4. . 

As discussed earlier, the dielectric constant, e, of the 
?uorescent body should have values as high as possible 
‘and at frequencies in the range of the reciprocal life 
times of the excited ?uorescent center (i.e., about 108 
Hz). Approximate esvalues that produce a noticeable 
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displacement effect can be determined approximately as 
follows. 
For liquid solutions, Lippert derived the following 

equations on the basis of a simple model for the wave 
number difference, AY0.0, of the 0-0 transitions in 
absorption and emission: 

with 

Af_ e - 1 n1 _ 1 (2) 
_ Z5 + 1 _ 2,11 + 1 

wherein 
e is the dielectric constant, given a frequency having a 

magnitude of the reciprocal life period of the excited 
state of the ?uorescent particles; 

n is the index of refraction of a body, given a frequency 
in the visible range, 

pg is the dipole moment of the basic or rest state of the 
?uorescent particles, and 

pa is the dipole movement of the excited state of the 
fluorescent particles. 

Equation (1) is valid given the assumption that, during 
the absorption process (approximately equal to 10*15 
seconds), the electron polarization of the dipole mo 
ment change can occur practically inertia-free, while 
the orientation polarization of the environment remains 
unchanged, and that during the existence of the excited 
state (about 10-9 seconds), the environment can fully 
develop its thermodynamic equilibrium state. Equation 
(2) de?nes the difference of the dielectric reciprocal 
action energy of total polarization and displacement 
polarization, i.e., contains only the orientation polariza 
tion. Accordingly, Af is a measure of the polarity of the 
solvent. 

If one plots the Af-value with respect to the dielectric 
constant and bases it on a mean index of refraction, 
n: 1.5, for visible light, then one observes that Af ini 
tially increases very rapidly with increased e-values and 
then slowly strives for an upper limiting value. Accord 
ingly, the fluorescent band is already noticeably shifted, 
relative to the excited band, toward'red when the e 
value of a solvent is in the range of about 7 to 15. 
The foregoing liquid-based results can be approxi 

mately translated to existing solid ?uorescent bodies 
because in such bodies, at least in the immediate proxim 
ity of the individual ?uorescent centers, comparable 
relationships are created. Experiments have shown that 
one can already suppress the interfering self-absorption 
with e-values of at least 5 in many instances. A graphi 
cal illustration of such results for solid ?uorescent bod 
ies is shown at FIG. 2 and, as can be derived therefrom, 
when the e-values of a solid ?uorescent body is in the 
range of about 5 to 20 and more preferably in the range 
of about 7 to 15, a noticeable shift of the ?uorescent 
band, relative to the excitation band, occurs. 
However, such a high dielectric constant in a ?uores 

cent body requires a suf?ciently large amount of addi 
tive. In order to attain a reference point for the neces 
sary additive concentration, the simpler relationships in 
liquid solutions is again ?rst considered in the following 
discussion. 
As a rough approximation, the e-value of a liquid 

mixture consisting of two components is 
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wherein 
51 and 62 are the dielectric constants of each of the two 
components in the liquid mixture; and 

c is the relative concentration of one of such compo 
nents. 

According to equation (3), e rises linearly with the 
relative concentration of a polar additive. Equation (3) 
is, however, valid for ?uorescent bodies composed of 
the inventive compositions only to a limited degree; the 
magnitude of the orientation polarization (which is the 
only concern in solid bodies), also depends on the vis 
cosity of such bodies, as is known. And, since in the 
practice of the invention a highly viscous synthetic 
material is mixed with a relatively low viscosity polar 
additive, the resultant viscosity changes with the mixing 
ratio and 6 must depend on the concentration c of the 
admixed polar additive in a more complicated fashion 
than set forth in equation (3). Thus, equation (3) only 
provides an initial indication of the required concentra~ 
tion range. On the bases of a series of experiments, it has 
been determined that the most favorable results are 
attained when the amount of polar additive ranges be 
tween about 20 to 60 wt. % and, more preferably, be 
tween 30 to 50 wt. %, on the basis of the total weight of 
the entire ?uorescent body. 

In order to further demonstrate the principles of the 
invention, an exemplary embodiment of a material com 
bination of the invention was produced and compared 
against other material combinations. More speci?cally, 
a select ?uorescent material (exemplary ?uorescent 
materials are disclosed in US. Ser. No. 932,569 now 
US. Patent No. 4,222,880, ?led Aug. 10, 1978, which is 
incorporated herein by reference), was dissolved in 
polymethylacrylate (PMMA), a carrier material, alone; 
in triethylene glycol, a polar organic additive, alone and 
in a mixture suitable for forming the light-collecting 
device of the invention and consisting of PMMA and 17 
wt. % of triethylene glycol. Since each of the foregoing 
materials contained the same ?uorescent material, the 
absorption spectrum of each was identical and is illus 
trated at FIG. 3 by broken-line curve 9. The emission 
spectrum of the three materials was measured and is 
graphically reproduced by the solid line curves at FIG. 
3. Curve 10 illustrates the emission spectrum of the 
PMMA solution, curve 11 illustrates the emission spec 
trum of the PMMA/ glycol solution and curve 12 shows 
the emission spectrum of the glycol solution. As can be 
seen from a comparison of these curves, the emission 
spectrum is shifted toward greater wavelengths with 
increasing polarity, from the blue-green ?uorescence in 
PMMA, to the green ?uorescence in the PMMA/ 
glycol mixture, and up to the yellow ?uorescence in the 
polar liquid additive alone. 
Of course, the invention is not limited to the material 

combinations set forth in the exemplary embodiment 
and other combinations are useful. 
The synthetic carrier material can be selected from 

the group consisting of 'polyacrylates, polymethacryl 
ates, polystyrene, copolymers of methacrylate and sty 
rene and other like synthetic carrier materials, which 
can be branched or straight-chained and can exist in a 
monomeric or thermoplastic form and which are al 
ready polymerizable into a solid polymerized body. 

Similarly, the polar organic additives can be selected 
from the group consisting of relatively high boiling 
alcohols, nitriles, ionogenic or non-ionogenic soaps, 
polar solvents and mixtures thereof. Useful alcohols 
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include aliphatic and aromatic alcohols. Among the 
aliphatic alcohols, glycols, such as ethylene glycol 
(e=37.7; boiling at approximately 197° C.), bi-, tri-, 
oligo- and/or polyethylene glycols are preferred. A 
useful exemplary aromatic alcohol is benzyl alcohol 
(e=l3.l; boiling at approximately 205° C.). A useful 
example of a chemically bonded alcohol is methacrylic 
acid-(2-hydroxypropyl) ester. A useful exemplary ni 
trile is methacrylic acid-(2-nitrilopropyl) ester, while a 
useful example of the soaps is polyoxyethylene sorbitan 
monolaurate and a useful example of a high boiling 
polar solvent is phthalic dibutyl ester. Other polar or 
ganic additives which are compatible with the synthetic 
carrier material at relatively high concentrations may 
also be used. 

The ?uorescent body of a light collecting device of 
the invention can be produced via various methods. 
Most advantageously, an injection molding process or 
an extrusion process is utilized to produce a desired 
body form, however, a select body form can also be cast 
from a suitable material mixture. In such processes, a 
select polar additive can either be mixed with an un 
cross-linked (thermoplastic) polymer, for example, in an 
extruder or the select additive can be mixed with mono 
mers capable of forming a desired carrier material and 
then subjected to polymerization conditions. In in 
stances where a casting process is utilized, the initial 
material for the carrier (polymer) does not have to be a 
thermoplastic and, as in the case of common casting 
resins, such material can be cross‘linked during poly 
merization. 
There are some carrier material/additive combina 

tions which mix well at relatively high temperatures but 
tend to partially crystallize out in one or both compo 
nents during a slow cooling-off. This problem can be 
alleviated by quickly bringing the mixture from the 
relatively high temperature to a relatively low tempera 
ture so that an amorphous glass state is attained. Such a 
quenching process, for example, is accomplished auto 
matically by forming a desired body in an injection 
molding machine where the form is usually maintained 
at a temperature around approximately 60° C. 
The ?nal products manufactured by the process of 

'the invention can be either thermoplastic synthetics 
with polar additives in dissolved or chemically bonded 
form, or, cross-linked thermoplastic synthetics with 
polar organic additives which are likewise dissolved or 
chemically bonded. 
The invention is not limited to the exemplary embodi 

ments described in detail herein. In particular, the ?uo 
rescent body can be in a form other than strictly plate 
shaped as long as the light trap effect on the basis of 
total and internal re?ection is retained. Suitable body 
embodiments, for example, are disclosed in co-pending 
U.S. Ser. No. 909,553 ?led May 25, 1978, which is in 
corporated herein by reference. 
As is apparent from the foregoing speci?cation, the 

present invention is susceptible of being embodied with 
various alterations and modi?cations which may differ 
particularly from those that have been described in the 
preceding speci?cation and description. For this reason, 
it is to be fully understood that all of the foregoing is 
intended to be merely illustrative and is not to be con 
strued or interpreted as being restrictive or otherwise 
limiting of the present invention. excepting as it is set 
forth and de?ned in the hereto-appended claims. 
We claim as our invention 

..a 

20 

M 0 

55 

60 

65 

8 
1. A device for collecting light comprised of a body 

functioning as a light trap and having at least one light 
exit window, said body being comprised of a solid poly 
merized synthetic carrier material having substantially 
uniformly dispersed fluorescent particles which have 
?nite dipole moments with different values in the basic 
state and the excited state and an amount of at least one 
polar organic additive which creates an environment 
with an orientation polarization around the ?uorescent 
particles whereby said environment can re-orient so 
quickly that it achieves its thermodynamic equilibrium 
substantially completely during the existence of the 
excited state in the ?uorescent particles. 

2. A device as de?ned in claim 1 wherein said body is 
substantially plate-shaped. 

3. A device as de?ned in claim 1 wherein said body 
has a dielectric constant with e-value ranging between 
about 5 and 20 at a frequency which approximately 
corresponds to the reciprocal life period of the excited 
state in the ?uorescent particles. 

4. A device as de?ned in claim 3 wherein the body 
has a dielectric constant with e-value ranging between 
about 7 and 15 at a frequency which approximately 
corresponds to the reciprocal life period of the excited 
state in the ?uorescent particles. 

5. A device as de?ned in claim 1 wherein the amount 
of additive in the synthetic carrier material ranges be 
tween about 20 and 60 weight % on the basis of the total 
weight of the entire body. 

6. A device as de?ned in claim 1 wherein the amount 
of additive in said synthetic carrier material ranges 
between about 30 and 50 weight % on the basis of the 
weight of the entire body. 

7. A device as de?ned in claim 1 wherein said addi 
tive is dissolved in said synthetic carrier material. 

8. A device as defined in claim 1 wherein said addi 
tive is chemically bonded in said synthetic carrier mate 
rial. 

9. A device as de?ned in claim 1 wherein said syn 
thetic carrier material is cross-linked. 

10. A device as de?ned in claim 1 wherein said syn 
thetic carrier material is uncross-linked. 

11. A device as de?ned in claim 1 wherein said syn 
thetic carrier material is a polyacrylate. 

12. A device as de?ned in claim 1 wherein said syn 
thetic carrier material is a polymethacrylate. 

13. A device as de?ned in claim 1 wherein said syn 
thetic carrier material is a polystyrol. 

14. A device as de?ned in claim 1 wherein said syn 
thetic carrier material is a copolymer with a methacry 
late and a styrene as main components. 

15. A device as de?ned in claim 1 wherein said syn 
thetic carrier material is selected from the group con 
sisting of a polyacrylate, a polymethacrylate, a polysty 
rene and a copolymer with a methacrylate and a styrene 
as main components. 

16. A device as de?ned in claim 1 wherein said addi 
tive is comprised of a alcohol. 

17. A device as de?ned in claim 16 wherein said alco 
hol is a monomeric alcohol. 

18. A device as de?ned in claim 16 wherein said alco 
hol is a polymeric alcohol. 

19. A device as de?ned in claim 16 wherein said alco 
hol is an aliphatic alcohol. 

20. A device as de?ned in claim 19 wherein said ali 
phatic alcohol is a glycol. 

21. A device as de?ned in claim 20 wherein said gly 
col is selected from the group consisting of an ethylene 
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glycol, a di-ethylene glycol, a tri-ethylene glycol, an 
oligo-ethylene glycol and a polyethylene glycol. 

22. A device as de?ned in claim 16 wherein said alco 
hol is an aromatic alcohol. 

23. A device as de?ned in claim 22 wherein said aro 
matic alcohol is benzyl alcohol. 

24. A device as de?ned in claim 1 wherein said addi 
tive is a nitrile. 

'25. A device as de?ned in claim 24 wherein said ni 
trile is methacrylic acid-(Z-nitrilopropyl) ester. 

26. A device as de?ned in claim 1 wherein said addi 
tive is an ionogenic soap. 

27. A device as de?ned in claim 1 wherein said addi 
tive an nonaionogenic soap. 

28. A device as de?ned in claim 27 wherein said non 
ionogenic soap is a polyoxyethylene sorbitan monolau 
rate. 

29. A device as de?ned in claim 1 wherein said addi 
tive is a relatively high-boiling polar solvent. 

30. A device as de?ned in claim 29 wherein said polar 
solvent is phthalic dibutyl ester. ' 

31. A device as de?ned in claim 1 wherein said addi 
tive is selected from the group consisting of relatively 
high boiling alcohols, nitriles, soaps, polar solvents and 
mixtures thereof. . 

32. The device of claim 1 manufactured by a process 
wherein said additive is mixed with an initially mono 
meric form of said synthetic carrier material and then 
said monomeric form of said synthetic carrier material 
is polymerized. 

33. The device as de?ned in claim 32 wherein the 
admixed synthetic carrier material/additive system is 
cast in the form of a desired body and is thereafter 
cross-linked. 

34. The device as de?ned in claim 32 wherein said 
mixing of additive and initial monomeric form of the 
synthetic carrier material occurs at a relatively high 
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temperature and the so-attained mixture is relatively 
quickly brought to a low temperature. 

35. The device as de?ned in claim 1 wherein said 
additive is mixed with an initially monomeric form of 
said synthetic carrier material and then said monomeric 
form of said synthetic carrier material is cross-linked. 

36. The device de?ned in claim 1 wherein an initially 
monomeric form of said synthetic carrier material is 
polymerized into a thermoplastic state and then said 
additive is admixed with the thermoplastic synthetic 
carrier material. 

37. The device as de?ned in claim 36 wherein said 
synthetic carrier material is admixed with said additive 
at a relatively high temperature and the so‘attained 
mixture is relatively quickly brought to a low tempera 
ture. 

38. The device as de?ned in claim 36 wherein the 
admixed thermoplastic synthetic carrier material/addi 
tive system is cross-linked. 

39. The device as de?ned in claim 38 wherein said 
thermoplastic synthetic carrier material is admixed with 
said additive at a relatively high temperature and the 
resultant mixture is relatively quickly brought to a low 
temperature. 

40. The device as de?ned in claim 36 wherein said 
thermoplastic carrier material/additive system is 
formed into a desired body via injection molding. 

41. The device as de?ned in claim 40 wherein said 
additive is admixed with said thermoplastic synthetic 
carrier material at a relatively high temperature and the 
so-attained mixture is relatively quickly brought to rela 
tively low temperature. 

42. The device as de?ned in claim 36 wherein said 
thermoplastic synthetic carrier material/additive sys 
tem is formed into a desired body form via extrusion. 

43. The device as de?ned in claim 42 wherein said 
synthetic carrier material is admixed with the additive 
at relatively high temperature and the so-attained mix 
ture is relatively quickly brought to low temperatures. 
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